Neurons derived from P19 embryonal carcinoma cells develop responses to excitatory and inhibitory neurotransmitters.
Cells of the P19 line of embryonal carcinoma cells differentiate into neurons, astrocytes and oligodendrocytes following treatment with retinoic acid. The neurons from these differentiating P19 cultures synthesize a pattern of neurotransmitters that resembles that of neurons of the forebrain. We treated P19 cells with retinoic acid and then implanted them into the striatum of adult rats. After times ranging from 1 to 15 weeks post-implantation, brain slices containing the implanted tissue were prepared and used for intracellular recording of electrical activity and responsiveness to application of neurotransmitters. Within 2 weeks of implantation, the P19-derived neurons had developed responsiveness to the excitatory neurotransmitter glutamate and the inhibitory transmitters gamma-aminobutyric acid and glycine. These neurons also exhibited spontaneous synaptic potentials. The responses to glutamate appear to be mediated by N-methyl-D-aspartic acid as well as non-N-methyl-D-aspartic acid receptor subtypes. Gamma-aminobutyric acid evoked bicuculline-sensitive depolarizing responses in the younger grafts and biphasic depolarizing/hyperpolarizing responses in older ones. Responses to glycine were strychnine sensitive and also showed age-related changes from depolarizing to biphasic character. Synaptic potentials in the younger grafts were exclusively depolarizing, but in older ones both depolarizing and hyperpolarizing events were observed. The synaptic potentials appear to arise from synaptic connections between P19-derived neurons within the grafts. Many of the features of P19-derived neurons are similar to those of neurons in the developing forebrain.